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ABSTRACT 

PROBLEM TO BE SOLVED: To improve the field effect mobility by forming an 
active layer so that its grain boundaries are oriented in substantially one 
direcon and formed as a crystal structure of aggregated ac or 
columnar crystals approximately parallel to a substrate. 

SOLUTION: The configuration of an active layer is important At 

e ' 9 w aCi ' U ' ar " C °' Umnar Crystals *™ approximately in one 
direction to an M,-added region 302. An island like semiconductor 304 is 
configured to arrange channels and the crystal grain boundary of the 
accular or columnar crystals substantially in one direction. An a 
post-process, it is heat-treated in a halogen atmosphere to remove a metal 

XtT 6 t N Jv in aCtlVe ' ayer '° redUce ,he Ni concentration ?o 
XlOfsup 16)-5X10(su P 17) a.oms/cm(sup 3). The standard deviation of 

Luht ™ e ' eCtriC eharacte " s «« «f a TFT can remain 

w.th.n tomv/dec m an n-type and within tSmV/dec in a p-channel type 
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T. 

MEfiftl + C imihft. £ 8&fi-r **«7c**« 1 x 1 0 1 6 
~ 5xiOl7 a toms/cm3o^ST#ftU. 

«n«rtt*«-r s lonwii^Nft *;«nroiv/d 

* 4 d i i T * ¥##gg. 

T. 

~ 5xi0 17 atoins/cin 3 <Z>}tgT#ftU 

•Sflrtt fe^-f S ttj^N^ ^UMtSO ± 30mV/dec 

*«ktf/*fcttP^-V*;i'ST8)± 45mV/dec \>m * 

iftssttssffifc^^n^w btmmt. 

< £ t^T L fc«ifi-T?fc 0 . 
»ESH!feJi1'Cttfiafl:S«lfi-rs*«7L5R*«lxiol6 
~ SxiOl'atoms/^OiSfiT^ftL/. do, 

P * *;pffltI5BV/dec £U*iCiKi.£lSi 

- 5xi0l7atoms/cni3co^T#^EL/. do. tfiffft 
**T S flWN 9- -V *;PST80 ± 30mV/dec &|%fc<fc L< # ' 

* fc !i P f- * JUMO ± 45mV/dec t^rt i*lg*y 

[SUBS 6] 11*315 nis^x. iWEf^ftBttcSiffl 



iii ai i i i ijf l u— i-J i 1 n 0 

[91*17] H*£l715»3RJS4Ci5V»T. WIEJStt 

T«iatsnstsasiii*T6oT. 

do. ^©^frt£d*3^*;u:^tc#LT#£cD#g£ 

n. 

t«i/£s nsisa«iffl$T& -a r. 

swE#aHssa*c# LT»afl:*nifif -s^iKTat* 

«*»attaSt«Uc|gritS*5Ig<!:, 

>m£?ztmzmmi8&mtmi5 : '( vwrnrnto 
ww\z%mimmfc?*TMt, 

WEStt«tt*iattff*«»-^tc»^, do. ffiie 
i^ttw^ff fttftt*fci*tt^a*««»*# lt« 

JSltSn*tta«ifi*T»4C:£*W«£r-5¥»«« 

[iir*i i o ] mm 9 ii*jv»T, m 1 ©^^Ma«5 

0 -700 rofiSIBfflTffbtl. ^2*fc«^3 0»^ 

a^tSUbSTS^JlTC^^ 1 x i 0 1 6 ~5 x 1 0 f 7 a t oms/cm3 
©JBflET?¥ftU. do. S^#tt^ai-Sffl©@^H 
Hd^N^i- ^;USTlOniV/dec fcttP f"r 

ZfrMT'l 5mV/dec (CiR i S C £ t T * J N»» 
SS. 



ik<t£&}&?Z&m7iMi) i 1 x 10'6~5 x I0 17 atoms/cm 3 

©**t#«eu ao, «ft«rtttarsflwtN?+ 

*;i«T80 ±30mV/dec ttrtii J:tf/ifcttP *JUS 

T80±45mV/decWrtlliR$SCl < i:$:#® < i:-r-5¥^^ 
if. 

[ift&g 1 3 ] ffi&g 1 755»*S 4 7 7!) 

sw*>s 9 c*ir»T. swESttH©?-* *)wi$.m$.<D 

fio 

[m#i 1 4 ] nsfti i nmmm a ztzmmm i n 

5fif3RJI9tIi5^T. iJlEKttiltlltiC I . F. Br 
xi020 a toins/cm3 ©igST^ftt^^^^iiTS^ 

mm 1 5 ] tij^s i nmmm 4 * fcja»3R« 7 n 

5«3ft*9 W3lr»T. ifr!ESttl*lC(JC I, F. Br 

iftfE^ttiltiEMteJf tiifrfEyw httiU!t£©;Kicffi 
mm 1 6 ] mm i mi*** 4 j»s 6 £ 

iliFe. Co, Ni. Ru. Rh. Pd. Os, I 
r , P t . Cu. A u SSKftfc-a Sfcii^a^ 

ci»*s 1 7 ] h$q i n^mm 4 ^lits^ 9 i- 

C»*S18] ¥#&&ltTft3®ttJI£WT-5¥g& 

t. 

^#ftjts*Bi±i:»i?WK:7;* zmmzMfctz 

frfESttJf ±I^V HMWRSJSSR-r-SISi. 
ADy>7E**$ti#Hg^c*nT» 2 ©»&M3£ 

fx 5 d t C «fc 0 Ml EgttH + ©i»E£«7C* ^ 7 * U 
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©«*&*. 

mm 1 9] *»»jiffliTft*sttji**r6*»» 

i. 

xmt. 

f?3 HiCJ: OimESttJl *©#rlE£Ji7tji?£'!r y * U 

m$ig 2 0 ] mm 1 8 £ tzitmm 1 9 c*v»t. 

mm2 1 ] flf$Jg 1 8 SfcttMJfcJS 1 9 C*V>T. 
tt*fc*ttfiT*£B7C*(!:UTFe, Co, Ni. R 
u. Rh, Pd. Os, Ir. Pt. Cu. Autf»6» 

mm 2 2 1 ii3}^ 1 8 *fctt»3RJs 1 9 c*ir»r, 

An^TBRS^tj^fflSLJJHI^Bfla+CHC 1. H 
F. HBr. C 1 2 . CIF3. BCI3. NF3 . F 

2 . Br 2 **trfl:^**^jitfnfc-a*fctt«»a 

[a*^ 2 3 ] mm 1 8 sfctja^ 1 9 c*ht. 

JB 1 om&MM 1*450 -700 *C©jaS^fflTfT^n. 
2 ££1335 3 ©»^ffigf3700 ^SSA-SfiS^fflTfT 

[0 0 0 1 ] 



[0 00 2] 

h^S?** (TFT) **Jfrf48E«;&«£§*nTlr> 
CO 0 0 3] 0iJA.tf. JfiMtfRMHIKife^TttT MJ £ 

cTFTt*ffl-r*tt**%$nTn*. 

[0 0 0 4] SttCS^Ttt, gte»£LT#IM3* 

n*. 

[0 0 0 5] «*±lCjSfttta*ift»j«r**j!fei L 
Ttt, *ffl«ACJ:*#l!lffi-232059 5&«. 

244ios^4«BtEaanfcfiaif*t4MaiT*4. 

o -c. 4^K@s©^Maicj;oT.sattcD@n^ 

[0 0 0 6] WBBSR-321339 KfEtteftfcgffili 

±IH&fl5 £JS£! L IS* \z fttt ¥ff ^Bftjsltfi 5 frfcT 

&£«Jft (ifctt7f7^)Jll««) £J?A,T?V>*. 
[0 0 0 7] UfrU JL0»fcTFT&tfV»TBiilHl» 

^0TFTT*j£T*CI£tt*Bjf6&e!>#£ 
[0 0 0 8] 

-£JBlr>T»jfcSttfcMOS FETCEttTSttflgSW 
T*TFT£3SSUfc<Ttt&6fcV>. 

[0009] *£Tf*wa«THs-f saws. 

[0 0 10] 



T?ijfi-f-IU-l3o4d!j 

ft^&fg&T F T C i*«T#4i» o fcSft t L 
T. »attlHl*t>T*lrU7 (*?s:fcttE?L) *qg 
TFT«tt**-r^7^-^0— "3T*S« 

cooii] mm* »a«[*c»i->'j3>jR^o^ 
s#fti/Tir»s. Scot, <D&o 1 i*im : £&m?z>* 

[0 0 12] *»H©¥#fcgll*!IS-rSCtt. "CD 
EP^, ^ft<it>*ir l J7*if«r*flWS*t 

[0013] *<ofzwz$mm3?mni-tzf£m<Dmi& 
tz>\z&tz-DT. immmzGtzm&nziEikKmm 

TfflWfc t«ifi-r *&Ji7c* £ilft6<j KfiUea -fr* i@ 
t, % l ©flHJMagtck 0 tfrE^K£3fflt©'>fc < £ 

immzmzTzxmt* A?-~y tfiz^vmimn, 

Tass^t^ffla^c^nTjB 2 ^D&ms^f -3 1 1 

wt(m&8ftL?&xmt. ^m%m%.<?\zmzm3<D 
m&m\z&vmiiim<m£'£V)rzmw himm 

fe^L, liWESttBttiBJlttlSidUWI-^cftVJ, ^ 

[0014] «±©mn^o^s!^ST,is B B B tta^ 

mZMfctZ t . EI 9 KircTfcfc^WoMBiaW 6*1 
4. H9tt*fiKa*J«0»ilfl:?aiLT«rBI!Sff-32 
1339^«E<R0g«*ffl^T*l6W*5l3!fiLfe»&0 

^fi£fiM^9 0 I75«£ft3. 
[0 0 1 5] fcfc. -Z.(7)fl||Sfi««9 0 1 «#tt$fefi 

(9 0 2T^$nS) iZ^LTStfSBC. *0. SV» 

KZiiKoG&jfi&z. ts.it, 90 3TSsns»afii 
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[0 0 16] $6K, H9 cs-rftaEfi««oi*;sic« 

co o 1 7] bus. *mnttmtmMmit£.%i*iiztt 

H 9 0«C^«d«l«ft«[«9 0 I TJtME3ft4«l:jl 

^«^sm^9 o i *aawcfflR-rsi. 

B l 0l:«?1SfciH*3^ttettSS 10 0 1 iisfsai 
C0018] EB 1 0 CiJl»T 1 0 0 2TS*n5 

0, ttAftJli 0 0 2CJ|lX**^6. #tt$itttt 

tt£fii o o lj^victwmf&^iftcfiajiitfiufc 

[0 0 19] Sfc. nuyyjt 

£Sft. 5xt0 17 atoms/cin 3 £Ui©iggTgHiL-Tl>fc 
= ydr;W 1X10'6~ 5X10' "atoms/cm 3 (&tl^<it 
Stt«*OXtf>*flEetT) Cffi*£ftTV»*. 

[0020] mm, ?iwg\z&Y)nALrz mmmzm 

JBl/fcH) flS0£JH7C* (Cu, Alf) feBIfiti^yy 
[0 0 2 1] Sfc, dCDBf, ■/'j3>fifffl^S&¥ 
JBJftl-iiiySSns. -teas*. nBtt<JDJSJ&«l!tj 

[0 0 2 2] £©*|-LT»filt<*ftfc*M&ft||t 10 0 2 
a, Rfbi* t £ <&#iSa«*? fcfifi £ 

t <D?f H&j&tflgjfts n*j&g £ ®ffiJR3S*c 
<fc o T^Rg(7DJSH ££: *#?|BI -> >J n >JR?d*M* $ ft 

[0 0 2 3] HP'S. H 1 OCiS^Tl 0 0 2 "ESS ft 5 
MH&IMi. *+U7*M«T *«£&«#»£"£<. 

[0 0 2 4] Sfc, iffli&M B Wiig^P]i:ii{t 
$ft*. *0>fc», tt*ttJKE«ICffl»;*ftsy-r 
9?*£jfiU$ft*. 



[0025] z.(Dmmimmo v.£mz.z (ft 

3*113(2800 -1100*0 tt«W»^««Tfft>ft*fc 

#Lfc-> 'J n >R : f w^»?Bf^^tt««|> i:**ft**« 

[0 0 2 6] S£oT*^B3#bii. EUicD&KUTffb 
ft*HlOI3R*ttlSKfcl,»T. *»fl!)tf-tt*fciatt« 

£JE.fc-tt*«ii£j iLTSE«LT^4. 
[0 0 2 7] r+ + ij7ni,rSIK«ClMSfti:jlS: 
#*J <ttt. ++U7^tt1^5KKl/r=H''J7©f* 
S)£tttf*BlI;WS^c:££gi*LT£9. &£l£K-t> 

)VK U 7*«SF«E LfcH £ £ft £* £ a frjft*. 6ft*. 
[0 0 2 8] *5&Ett±ffi©J:3&*j£Tfc5gJ&tt3 
XK£*JJil L-TT FT l:ftg$ft*¥#ft=£B©S14Jf 

[0 0 2 9] K±®J;5fc*asii©flMtJ;:o^T, 
*. 

[0 0 3 0] 
[£*£0J] 

mrnm 1 ] *iai«Tf»58i5i©ff^fccc£oT» 

J$(sfciMMftiXHt£. «Bth7>5>X* (TFT) CO 

gttji £ bxfijffl tfe^^-r. 0 1 (-s-rco«T f t 

[0 0 3 1] ^\ *H^JTfiJffl1-*^SS^JlCD 
MSfk^Sti, #^B¥7-321339 ^i>^lcK®$ftfcg^5 

[0 0 3 2] ST^*® ZGtzm- 1 0 1 ^fflSI" 

*. *mM&mm&m&±\zTiiLmtLTM<(mmm 
i o 2*2000 a owscfioir*. mitmmmi o 2^ 

[0 0 3 3] ftil^aHSXJK*ISAfl:r*K. 
fc, flt^C 5X101"- 2xi0l9atoms/cm 3 fflMW^i 

[0 0 3 4] #AK&XJDt 1 0 3 S00 ~ 1000 A 

(*HJS#iJT(S50 A) OP SiZMJEiftCVDftl'io 
TfiKMT*. ^^^<tLT«->7>^^^ SiH 4 . Si 
2H 6 , Si 3 Hg «) ^ffilJft^H. fcfc. «fla»CVO 
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[0016] S 6 lz, 09 CiR-r«|«ft««0rt«l3i 
§LT. »Jlttl*!«tS6C«IB««i-i?ffi*LfcTE 
M?*#Bl 0T&-5. 

co o 1 7] u^. *«wfl!)fiatta*an4Eawi:tt 

Xf£fttfilt£fJUft9 0 l «MB«i:ftrr*£. 

0 1 o jcsr«i=#«*fci4tttt»ii iooi 

[0 0 18] ifc. 0 1 0IC*5^T1 0 0 2T^$n-5 
tttttll 0 0 

tl4W»5*«ftV»lfiD#tt*&»atttt»fi|iI±«)«llSi*» 

r. 

[0019] ifc, *&if!0¥»*SiHi. Any>7c 

£$ft. 5x I0l7 at0 ms/cm3 £U:©iMET»«l/TV>fc 
= 1X1016~ 5xio'7 a toins/cB3 (ffiKli 

gtt0+0*fc:>«*&T) ccwsftT^*. 

[0 0 2 0] gjtt. J53MPfc.fc»)£ALfc (,tlWl:I 
SU/ftvO ffiO^M5c^ (Cu/Al*) fc^icy-y 

[0 0 2 1] Sfc. iCU, ->U3>HWF*Mg£? 

jeMWst^sft*. -to»*, r»tt©isattisij 
-3 c HMfcg*!WBj£;* ft. w cawts 

[0 0 2 2] ;o«C LT»J5R$nfcSaSlil 1002 

fc^B^Kflm&ttttK&aytaisft*. una, 

ItXt&m tci 0 -> 'J n >M?[5|±^ * utt y ij a 

[0023] sj-£. m i oksht i o o 2T^$ft5 
a&#j t[sT&zB$t*sz.*>tiz. 

[0 0 2 4] 3=fc. i«)«*:fia«[|!Ltt®feWcaaMk 



[0 0 2 5] ZOMM&SWrOO (ft 

a«C»4800 -H 100*0 ttKMKV>SJ[T?fTfcft*fc 

[0 0 2 6] S£oT*^BJ#6fi. £U0«CLT#6 

[0 0 2 7] r+^ij7CtoT*K«C*»ftt|l!5: 
■B-SJ £«. +*y7^»T4CKLT*+ , J7©f'* 

^U7OT¥fiEbftnci*fiWv»8li6n4. 
[0 0 2 8] *56Wia±Efl!)J:^aflll«Ta:6iSJltta 
*« *f"Jfl! b T T F T CftS 3 ft * OSttg 

[0 0 2 9] et±Oioft*fS§8©«lB|£|:^v»T. 
CfEftrsSUEflJTfc -3T»M*K§8*ff '3 d i ft 
5. 

[0 0 3 0] 
[HM0J] 

J*l,fc*Satt3l3MI£. IIh7>y^^ (TFT) OD 
SttJBi LTftJfl! Ufc«9*S"T. E 1 1IS1-W«T F T 

[oo3i] *n»jT^ffl-r^,^ass^)io 
t&s. for. *«jfi«ijTtt-e©s»fefittr*iiih 
[0032] si%»siii*wr5S» i o i *ffljg-r 
i o 2*2oooAo*sc/i!aii-*. mmmm o 2© 

TitkM^WT^^^i eft-seattsxiKfflisatt 

Ac. H^K: 5xi0>'~ 2xi0'9atoms/cm 3 «R3(S**$* 
«*c^*ftfcM*ttaflDttft<l:*«i 

[0 0 3 4] ^aKSSStl 0 3S00 -I0OOA 

(*HJS0ilTt335O A) 0ff$C»E»CVDi£i:«J:o 
Tfi^-T^). fiXM^XiLTtt^^^^'T. SiH 4 . Si 
2 H 6 . Si 3 H 8 ») *fflHfttffiV». 4*. «ffi»CVO 
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coo35]^^. itfutsxiit i o 3 wmxmt I- 

CO 0 3 6] 2fcfc. 500 ~l200A<7)JI$<7)&{t:33i^l 

1 0 4tt#ilKg£IK 1 0 3 IZMLT-y^frZmm 
[0 0 3 7] »fl3i*Kl 0 4K:J:^T«Mi**l*«S 

i o 5ia, «ffiicaa^fflcft^ffl£rj-saijy 

HtKKSBjfcSttTV**. (01 (A) ) 
[0 0 3 8] jfcK, BB«PBIjjW»K:*V>TL-V3t*Byt 
U I«10 5 ICckoTSM lxfc#AHgX9t 1 0 3 CD 

[0039] m§kfcm&r&&m7imtL- 

li. Fe, Co, Ni. R u , R h . Pd, Os, I 
r . P t . C u , Auj4» 

[0 0 4 0] #11, SReo«K (*$ffl$i|Tf;t£sa# 
TlOOppm) T=yy;>***Ufcz:y^r;Hffl8ttjKK 

IS life HT= >y SUMS T S C t nm 

%\zMWtZ>Ztifi-Q£Z>. (Ml (B) ) 
[0 0 4 1] 3FStt»HSL*C*lr»-350 *C. 1 

i^ras*o**aju*ffofc». 500 -too -c. raw 

KliSSO ~600 tffliSlT 4~8 B#P^O»^g C3B 1 

o. z.o bx&iktemmm 1 o 7 ?w# sn*. «a 1 

(C) ) 

[0 0 4 2] Z.<D8f, «ftJ5fcfif3»«*fcJaattttft^ 
fi^fBj*WT y M#<!:ftoTH-5£>T. £EH 1 

[0 043] ft£, 1 0 9T?a*n*»tt=-y^asa 

gl/fclMHU 0 7lZit^Tm^m^T'- y 
^S^TLTH*. jftnffiJgl 0 9 



[0 0 4 4] JfcC. Sfi<t©fc»OttJSyas^|7L,fc 

ft o AAftSXflt 1 0 4 £Rfc£-f 5. d ODlSteA -y 7 
7- K 7 y SK?C J; D£5 Kfrftfcrfl-S. 
[0 0 4 5] ft£, aOAny>7BI8**t»»fflfll+T 
©MM!S©i»*«k^'Sfcf4»ClSatta3(a!tl 0 7 

LThmt>&\,*. fztzL. U— !f-!Si*lc«J:i3tlfitta 

. [0 04 6] #6ftfc8flfei*JR 1 0 7 

1 1 0 £mt3. ft£, *%BJTttSttl©E»^a 
RT»*. ^<Dm\ZZ)^T\t'<m.tZ>* 
[0 0 4 7] gttjfl 1 OSJBjftLfcS. jgttBl 10 

tizmitmrnmruzyj bwm 1 1 1 soo ~iooo 
A( t-^mrnxmoo A) ©wscBBBtf*. y-r sue 

«K1 1 77X7CVDS, iCVD 

ft. *A*y*S*©«tf§ji£fl|i,>fttffiK 

[0 0 4 8] sfc, mimmmvRbruzmmmm^ 

M^TfcfiSfcftK 
[0 0 4 9] Any>7C3R*#t?»B|Siic*v>T 

ny yjtmz ^sxymtov y 9 u >ifm^nm l 

T. Sffiii l o+o^JBtc* (4ft= y y;w 
~TZZ\t£%illZlB.otzb<DX$>2>. (El (D) ) 
[0 0 5 0] Z.<D^y9^y^!T)tz^(DimSm.\t, 

7*n ? * > $rji £ & -a T+^ft y y 37 ij > £f# ^ 

[0 0 5 1] COAlifi^OjKftfQBBUOO 

"CSje^SSMTfT^. ff^KfSOO ~iooot: (f^ 

«ctt95o "o £u, Manfffi^o. i~ mm. <mm 

[0 0 5 2] ft£, *3l)ifi;iJT«. K3R (O2 ) »BSSL 
*\Z)tfLXl&<t7km (HC1) S). 5 ~10tf?S%ro-Jg^. 

T^^rs-a-^Hfi^fcijUT. 950 3o^ojjnj^8i 
a^ff^. ft*, hc im.z±i£mm&.±t?z£> 
&&&&mm<nmmwizmmtmm&(DWt!htf*iCxL 

[0053] *sufi«Tti'NDy>7ais«*trfl: 

^X£LT. HF, NF 3 , HBr, Cl 2 . C1F 
3 . BC 1 3 . F 2 . B r 2 SOAn^fc^trftG-tt 
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[0 0 5 4] £fflZffiC£HTH»ttSfclittttlSfiC!> 
4. 

[0 0 5 5] f^T. gftjfl 1 0$><D-y>rMt?rt 
-f*«ftt£*»*4;lfcV»S« (1X1016~ 5xi0'"at 
oms/cm3 , 0SU<«SttM4 1 «Xtf>Sgg^T) !:£ 
Tfi»S*lSi<!:3&»S IMSfttFrflckOJitS^ftTv* 
•5. TIS© ixi0'6atoms/cm 3 iVs^fllBS IM 

mmts iMs^tffTfsenfcfttHfiflWR/j^TffcoT 

[0 0 5 6] fc*, *»9I#5©ttj[THJSilft:©f&fi 

[0 0 5 7] Sft©S I MS#$rTli*Silrt 

[0 0 5 8] yy^U>i^CS*ff^fc«^. 
>7C3R** 1X10>5~ 1 xio20 a toms/cm 3 ©yggTg|#1- 

[0 0 5 9] fc£, =y^;HittftYt©KC»ttSfea 

S^li©il6l&tt|^<h»Laj£ftT(WrU -y$r;u 

v * U > y©RSKigfcx y y ;><t ft -a TUtBt U - y >t 

)vt ©«-&*« s fit -> u n >©**mss-^ 

[0 0 6 0] L/fr L±KlSttBNktt£Hi&* C$3 n 

^»4»ac»*i«^i/T«Mi:« (sio x -cmztim 

[0 0 6 1] Sfc. 8SfiFLfc**fttS¥ttBtt» 1 1 0 

* ic£ * n****> a □ y yjtm t**» $ 

£^BBE?ll;:=t o TSSW* LT L £ 5 ©T\ «Hft * 

tt&ttis a©rtaE©£ aft fe¥ u < ns s 

[0 0 6 2] S£?T. Sftjf 1 1 0fiAoy>#ffl^T 



D, **U7C<>:t>T5W«C*ISiliJia:-&i*Wt 

[0 0 6 3] ifc, ±K»l»*U!lcJ:DSttJf 1 1 0«t 
y-f httffljtl 1 l©ffiHTI4i«fl:fi«jWltffL. ft 

100A©a*M#»<t$ftT 200A©5JHMfcRaqgj£;£ 
ft«. HIS. y-f MttRfltl 1 l©±BlffttCVDtfeT 

j^Lfc#£il«fcT»/S;**fc#£*-&fe-e-5oo A 

[0 0 6 4] ±KAOy>»fflftlK:;&tt*»H» 

Myas^ffft^tT-, y-r Mesii&i 1 i©gisf©. 

[0 0 6 5] Sfc. fittll 1 OttK^Xy^^ife 

xv y * - >wt f t © u - * maif (omm t & *s*u&* 

£>£o *5©5S0U©«£\ gt£jf 1 1 0©Xy 

[0066] et±©«cLT. y-r himm omit . 

At) 1 1 l©»fi!E*-C»7l/Jt6, *icy-f 
fili-r*fe»©7;i/5=^A« £500A©iP 
SC^y^jfeTfeoTJSiaK-rs. ^©7;U5x^A)l 
*Ctt. fcny^^^x*-Kih©fcii)K:^*>^ 

[0 0 6 7] ft*, *n»jT«y-r hmw, (yw he 

*#4Ufe»JHta3IBt*y-f K«®iUTgfflUT^ 

[0 0 6 8] Hi (D) C^T«E7;U5X^7A 

JBl*/t^-=>yUTy'f h«@©HMift^Stt©7 
;i/5x-j7AM©A^-> 1 1 2*»Bjfr4. ft43C©gS 

*T*<. (0 2 (A) ) 
[0 0 6 9] ^LT. 7;U5x^AM©A^-> 1 1 2 
*»atLfc»fiHWt*ff5. ^©8ffite£*n©l!§®$ 
(^JA«#W-I35318 ^) 4ffllr»«. *r. Z. 
ffllWflOlCiot, A^->1 12©fflBCtt# 
?LS^©d@K{tJl 1 1 3jWBJ5fc$n-5. *H»JT-« 

[0070] ®2 (b) csr*?mtt©»ffiiMfcjR i 

ll^M&XtLh. mm\^n.\^VV-7, 

n^kM 1 1 4 sB/ft-ra. tts^natudi 1 1 4 

©KP«900 At-rs. 

[0 0 7 1] £tz, K±©ia«STy'f h«ffll 1 5 

jwkt*-*. »^fti^ffi^<tMi 1 4«. a©isc* 

v»xy-f htSl 1 5©SMS«Sb7i'3. kD9?« 



4ffi¥l<H 35469 



to o 7 2] >a\z. wmtM&nm 1 1 4 STjgjsitL 

5fc#©*$$K;t->©aA£fT-5. N?=-+*;H!©T 

p?**;m©TFT*f«t-rsja:6tfB -r 

=t>©ftA*fr*.«ftK 

[0 0 7 3] CCIilC^HT, ffitftd^RKttftfftJl] 
Sftfc7-*«ttl 16iFK>flti l 7#JIM$ 

[0 0 7 4] IW&U £fi£Ufcfi 
B6*ffi^T. #&RR©IIflKftlR 1 1 3 SSKMClife 

»5t>fiK-XSTt>oTff^t>ns. (H2 (C) ) 
[0 0 7 5] 7-*«Wl 1 6, KH>«H 

1 1 7£tt»LT3f««««<DfcK ftS&RtttttiUg 
118, 11 9#flM3nS. ^-LTy-f h*ffil 1 5 
flIT© 1 2 0TSSn*««*«SES^Wi:?^*;ng 

[0 0 7 6] 3-**)Wimt$i. \ 2 0iKK> 
««1 1 7i«DlBJfcElI$nfc<S3BJS^««l««l 1 9 

ft. ^r*;wBj*«« 1 2 o <k h* M* >«« i nto 
Kc«?ii!tsn5»***iEBi-rss4**«-r*. 

[0 0 7 7] *&, ?-+*;W&fifc«*l 2 0 (JUffCtt 

ttttSfcttftttttaorta) ttltteifcttfSKflgEKtt 

f^H«CP*B£V»t>fc*tt*|£j^Lfc^7>l 4 - 
[0 0 7 8] ±IE©*tt#tf:*>©ftAlS© 

:^Ai$£»tt«a«gttfcs*©@«#ff&feft*. 
[0079] Tkjsrtjaaaoo ~35o t:©g£ge 

fflTO.5 -l«rfBIff5ia«WT»S. '©IgtiStt 
■fr5©*MI»K:J:oT^Lfc*#lB£^*B0Wc 

tt ixio2>atoms / cm3 $? £ U < \t 1 x 10'5~ 1 
xi()2latoms / cm3 ©jMraklS>&taStt3fta. 
[0 0 8 0] Z.0 LT0 2 (C) CS-TttJI^enit 

e. ^cjimiemit 1 2 ldut-ta. junieiuKi 2 1 

SIR. SfcttttttttttlBlt. Sfctt**! 6 ©«©*»■« 
T&oTfllfifcSttS. (0 2 (D) ) 
[0 0 8 1] £fc, #tttt*fcRTS<5#'J-f 5 Kfcfll 



[0 0 8 2] BH&ftgtL 2 L 3>*? 
©JEMteffK y-**ff 12 2iKH >«® 1 2 3 
tSrBj&TS. S6H3 5 OrOTTK^SIl^l^^T 

0 2 (D) \Zzk?T F T#5t/&-fS. 
[0 0 8 3] 02 (D) CSTTFTfiK?B©fc»«t> 
WWlMHifiiftoTUSa*, *Stffi0y©f£SX£¥JRK: 
£4>©£K ■ iUP tfll AS d iTjlSfllfSWT F Tf8.ig 

[0 0 8 4] ffiifioftirstts 1 1 0 *»Ufr 

RSH»SH3SJIiV»TfT;&:-3. 
[0 0 8 5] *H»J^H^bfc^. «H*£fcttStt 

[0086] ccTse«aEii*«-r*«»±cstt)fs 

JKJSJtbfc— Hi£^]Sr0 3l^f. 0 3l;^T©tt. 7^7 
S&3 0 liCTh'J^^ttCiEltSnfeSttJiT* 

[0087] a*, 3 0 2<D®&Txkzn%mmt-y 

^*3!««tC#A1-*fci6©««!&q?ftLfc«J5fT* 
3. Sfc. 3 0 3fJ«filtgfli«*tSV»H^3^t»^oT 

[0 0 8 8] Sfc. *H»lT^L^#STMS<t^ff 

[0 0 8 9] (J£oT. 0 3©<i{Z&t»i¥^:3 0 4 £K 
U3^t>, ^7^mjD^«3 0 2£g«3 0 1 ©jg^e 

[0090] c©«a«^ir4i. ^^^;^ffij<hff 
tt*&ttttttisa©36^wi6ii**-a-raitca4. 

BI%. TFT©fifflfiLT*tg-r*KC. ^-f^JWK 
4W±**«I^T*S©T**. 

[0091] y±©^t[i. ja*-rntf»tt$fc 
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[0 0 9 2] gp^, H3t»d»J<z>a^T%>L*<tffittJi 
3 0 4£90° 0t**fc«^t,#*6ft*. *<oa 

[0093] *ni$m\zfc?T±m%Zfrft 

§HLtz®2 (D) !C*Sna^»»«iifl!)«gi4$tt*H 
4iCS-T 0 ®4 (A) fiN^^^l/STFTCOlM'^tt 

(Id-Vg 4fft) , H4 (B) ttP7-+*;U£TFT0fli 
&4*tt£SLTH*. Id-Vg #&£^Ti7'5 7f3 
5 <D3H5g«* £ i t TS^ T S . 

[0 0 9 4] «tt<0VGtty>f httEflt JHfta I Dtt 
V-7/HH>&1JItl5tflT^^ 0 4 0 

1, 4 0 3TS$tt£Id-Vg «ftt- (Id-Vg ftft) fiKU 
^>«EVD=lV©«p<04$tt*3SU 4 0 2, 4 0 4 



4#tt£SLT^£. ~7i> 4 0 5, 4 0 6 K U*f >flt 
J EVD= 1 vm<D*)-!?nM&ikLT^Z> m 

[0 0 9 5] fti, *7«« (B4 (A) TttIV £t 
T, 04 (B) Ttt-lV £U> CKH>t« doff) 

x 10-13 a (jtBTRBIM KTTS^CDT, H4 
(A) % (B) Tay-fXtEHSnTLSoT^S. 

[0 0 9 6] S4 (A) % (B) cjRansn 

0, £2ttP^**;i^TFT<0*&«rtt (ft*0Oj& 
MS) 0)»**SLTV>5. 
[0 0 9 7] 
[Si] 

'S (SingleGate) 
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[0 0 9 9] Si, S2C*HT«fCftiT^^!i. 
^l/7^3^Kfftt (Sffi. S-value) ^60~200m 
V/dec OMCiR**S/h*<. (i£E, tc^f 

-f) #150 ~300cm2/Vs i:H^«Cffi46T*#HC>f 

[0 10 0] cn6©»Jg5 s -^l4ffi*«)TFTT(Sa 

*±Cf^«l/fcMOS FETlcEJtt-f-Sai&TiBSttteS 
TFTTft*it*JE?BLTlr»*. 
[0 10 1] £fc|5jB#K. *3g^C«fcSTFTtt**;; 

oTfl«BS*iTv»*. ««wicfaaijS»^"r*TFT;s 

±*TFTtt#fct>fc<, SJ&TKHHEftttfctfuT 

[0 10 2] Si. & 2 LX¥i^miS 

lift 5 £T -Si. s P^«* t f^l:± l offlrtC4(Sa 

8.3%. ±2 a<DF*?i;35. 4%, ± 3 a CDPUZ3S. 7%#a 

[0 10 3] **gH#ett. *IB£0«J0>TFT4$tta>£ 
«*iOEWCffMiT*fc». 540fflOTFT*»3t 

Sffi£>¥i9Mte80. 5mV/dec (n-ch) , 80. 6mV/dec(p 
-cWTftO. fi|JP<If§f;25.8(n-ch) . 11. 5(p-ch) T£o 
fc. Sfc. SS)S(max) 0¥i9ffittl94. OcnVVs (n-c 
h). 131.8cm2/Vs(p-cb) T&r>. flWNBilfm 5(n-c 
h). 10. 2(p-ch) T&ofc. 
[0 104] SU£. *S!W*fiJfflLfcN?r*;pa!TF 



( 1 ) S m<D a <I#10mV/dec £*W. j? $ L < teSmV/dec 

(2) S«OT0±3taV/decetrt, ffSL<Jd80±15iV/d 

(3) uFE©ott*«40cii2Asetf«i. * L < te35cm2/Vs 

[0 10 5] **P*f"JfflLfcP?+*;HlTF 
TC*V»Ttt. £tTCS-r«ftTFTf*tt*^5it^ 

(1) Sffi©affi*45mV/decBll*J. b < S2l0mV/dec 

(2) Stt# 80 ±45mV/dec ^F*g. if £ L < (S80 ± 30mV 
/decfitrtCHXS*. 

(3) #FE«a|!j&*lScii2/Vs6ll*j. $?S L < (J10cm 2 As 

[0 10 6] £t±W«C, *58IBR:J:STFT(affi»T 

±i:ffiHUfcMOSFET©***ttffl$nTV>fc«*« 
«&SRAME»*D RAMOS*. m80ffl&&9t 

[0 10 7] ^HJ^JTlix^;!/^ h^i&CO 

TFT©f«lS«ijO**iEitUTV»**«. 
K«J6«)TFT^-t*iUt±a)y«f hm^SMrrsv;^ 

y-r h*aoTFTic»LTt>jifflr*it**T**. 

[0 10 8] Sfc, *%BJ«gttlWMatt^SJ6^.^ 

[0109] temx-ft t>nzmik®j&mzmt5%} 

M.) *fHBCJ:-3T»6n*t«ltta*«*«B 1 0 CjR 
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[ o 1 1 o ] a 1 1 i <d^«it# 

[oiii] 01 1 c*3v>T«BT€rs«K:. safes 
i o nr^snsnrt) u^b^^e. h 

1 OfciKTTEMSKTtt. «artaHc*<D«fc*sffifc 

ft 1 -5. 

[0 112] dCD*te. *3!?Blw43^»TAPy>7aS* 

[0 113] El 1 2 CSTfiJMJIififm. #HSt 

KMMS^fr 5 £ i Tf#aHS35JR* JSart: L . 900 
[0 114] &±<^fcUT»Jfcl,fcSatt3*ffllH:. 

m 1 2 c*-t«iiib* ©aai&ay:* < . ^mnz^ 

[0 115] HI 2C£V»T. Sli 12 0 1 fi^F^IiJ 
2 0 2l:«t^TH*tlfett!li*t3T^S. SE 
oT. gKCHl 2CjSrSiS«Jfifr*TFT<OgttH 
tl/TfJffl-T^i, *«UJfctt#l 2 0 2\Z±-oTt? 
*x*;i^-Wfi*«* +• U 7 cD&ft «|gg LT L £ o . 

[0 116] H 1 0 i:wr«S:tSa»jfifttt. 0 

i ots-rsic, &a&fii o o 2***«s«o!)as!jtt 

x*;u*-» fittfcv j 6 n-6. 
[0 117] *»H#6a<#ttS&tiffi*8fi0 

[0 118] La»Lfcrt<5*fHII#fcM;. tfl*3:fc!S8 

tttiaow wc4 1; 5 * c 0«wwix*;u*-« 

ttJftjKattffOjttlSfcroT^lri^tJtWLTVJ*. BP 
[0 119] &±0«K. Hatt&7 , n-fc*T»afi:l, 

fcaatta*jKttHi 2csr«*tta«iifi*«'L. = 



[0 12 0] L^L&a*6, *9Hm<l:dlSattSX0t 

uh i oic*T«fe»a«iii**u. ttaj&jbWH*-- 

wcx^^-Batttsjai^^SffiLfttJt^Aen 

5. EP^. **U7ttfa6IH«a*l*-::£fc<iyirtffl 
[0 12 1] fSC, #58WC«fcDf»6ftS«M*3:fctttt 

ttjafacfti-r^^fttt. naa-ejEttsicgHi-as* 

-5. 

[0 12 2] *aH#6®JfcM7WEUtfttf. *»HE 

^smssauRttttartWE* * u 7 k 7 ? -/tit v 
a. 

[0123] (&jg0j 2 ) &%mi ammm 1 l ft 

TFTTfc?TCMOS@»£»fifcT*0«lT?&<&. CM 
O S [Ui8(;ii!M0J l Lfc»«iifi«)N^r *;PST 
FTt P ^-V ^JUST F T i SfflttMCl&i^fcli-Tfll 

[0 12 4] *IMJK^t£CMOS08&<^gti:g 

M0SIIIKSmT5#*toW^flKlBofct>®Ttt 
[0 12 5] 1 ISSTftsa^JHfcflteT, 5 

3at«5 0 i±c»fl:a*fflt5 0 2*ria!iu *®±C 

x > y? 3 z t IZ J: 0 N 5 1 +- * T F T g 5 0 
3 tP'3-+*)VmTFT<Dm&M5 0 4 i*0JSfc-r«. 
[0 1 2 6] SttlS 0 3« 5 0 4*»fi!tLfc6y-f K 

504 i£*#iji©«£a*iifr£fc i3 . fiff tssm 

[0 12 7] airerV h*a©KS*«l«T*7 
7;U5X^AJR©/^->5 0 6. 5 0 7 *»JSliT* 

vw->mimhrt$-->>f\zmLtz\/>-7. hv 

[0 12 8] C-5LTI25 (A) 7 
;U5x^7A^0/t^->5 0 6, 5 0 7£»j£Lfc6. 
^H. 5UtWliW««)*#T , feoT7;U5X^A«l© 
/t^->506. 507 W<H®II#?LM0ri»tJK 5 
0 8. 5 0 9 JMtS. *H»IT(JCCD#?LII©^ 



&M<tM 5 0 8, 5 0 9<DMm®.5 umttZ. 

to 1 2 9] sec. nmmitmmvm-zhoTM. 
gTtmtiWim&ims 10,51 1 & 

2. 5 13«ft5. d 5 UTE 5 (B) 0«fc}*ag 

[0 13 0] 05 (B) ©i*,«#6ft£e>. y-f hie 

S. CCDX->5 1 >yiSTW-1* h«@5 12. 5 13 
*«k^3mttOBWflJR 5 0 8. 5 0 9 ifi^T. 5 1 

?>^K£ft»K©l»«BMfcBl5 0 8. 5 0 9 

[0131] fcC. P?^*;UfflTFT*«Hlir«!; 
LTl^vXh-77.^5 1 4£^J&U NM£#4"r3* 
tttttUTP (U» -f;J->£h*-t:>^-fS. C©K 
-bf>i/«. flPitllffiOKeV . F-XI0.1- 5 x 1 0 1 3 
atoms/cm 2 , $fSL-<(iO. 5~ 2x I0 13 aioms/cm 2 atom 
s/cm 2 

[0 13 2] ^OK-t:>yiStttt«fi«jaiMlEd«H 

ttMsoa^tff^a^ns. -eott*. 515. 51 
6T?s$n*«wicP'f*>ji*asaio$n*. (05 

(C) ) 

[0 13 3] 05 (D) i^Tcfc^flStfP-l'T 

KeV tttftCKjeu, K-Xiai ~ I x 10'5 a toms/ 
cm 2 , $?$l/<«2~ 5xi0l4atoDis/cm2 CCD 
IS ©«*. ffiitgK P -f * > jW6»I $ ftfc«« 5 1 
7,5 1 Bim&ZtlZ. 

[0 13 4] 0 5 (D) £STlg75^7Lm6TN 
?**^STFT©®ttji#5M-rs. BPS. N?-v* 
flaTFTOV-X<WtS17. HK>flWt5 18. 
4fil#RK4l!l4RA (SfcttLDDflW) 5 19. 5 2 

0. ^*;i/^/&#0£5 2 

[0 13 5] 0 6 (A) I^TJ:-5C£«CDNf- 

1r*;kaTFT*«5Uy^ h^*? 5 2 2 £JBfiJc"t 
5. ^-UT. 0 6 (A) (3^-rtt^(l4o^TPS«:#4 
T-S^FM^Jt L/TB (#D» -f*>W£A£fir?. Z. 

<n b -f *>© k- \z>*f% p -r *><o»&ii^«i3 2& 

[0 13 6] lSg©B-f^>Wh'-t = >y(ia]jimiE 
30KeV . K-XS£0. 1~ 5x lO^atoms/cm 2 . 
<\Z 0. 5~ 2xi0l4 a toms/cra2 Sgi-T-S. CWISC 
=tf) 5 2 3, 5 2 4TSdn5itl:B-f *>#SS»I3 
ft -5. (0 6 (A) ) 
[0 13 7] 2j£B©B-f*>0F-fc!>yttflIjME 
5KeV . h*-Xfi£0.1~ I x 10'5 a tonis/cm2 , 
<tt 2~ 5xi0l4 a toms/cm2 SftiTS. COlSlci 



#B3¥lO-l35469 

DKWElCB-f*>A«aan$ftfc1!R»5 2 5, 5 2 6# 
JBfcSft*. (0 6 (B) ) 

[0 13 8] etiroiSizitJP^r^HlTFToav 

-*fiB*5 2 5. K U-f >«« 5 2 5. ftSfjCTftftff 
« (SfcttLDDSW) 5 2 7, 5 2 8. f-**JWtiL 
M®5 2 9t5»-M>. 
[0 139] 3fcC. 06 (B) CjRfIg«X*7&. U 
^XhYX7 5 2 2£®9I&£, HSill^- !f— 3t 

ifcfa*^3t^ssiye*o!i3t*JiiK'r*. come 

[0 14 0] ffmtfilUK5 3 O«000A©J9£f:: 

j&jits. jinifiWK 530 ttsMtgasiii, mt^im 
mm. sibixflt. *«»£»!*© iirftTt>&<. # 

■*ifi£UTt>fiV». Cft516»R©S&IR*Jfett. 77 

XvCVDft. I&CVD&. 7,k?>a-h}££ffiHfttf 

[0 14 1] 2UZ3>9!r h*-;i/0»dtS:|f^, 
+ *;i£!TFT©7-;**ffi5 3 1. Pft^iHTF 
T©y-*««5 3 2 £JBfiJtT4. KU-f >«S 

5 3 3ttNft^TFTiPfr^HTFT4T 
*^T-r*««:fllfiSt t TS i t T C M O S @&Af$g $ ft 
S. (06 (C) ) 

[0 14 2] £t±0««ig*iftT, 06 (C) II^T 
«BfiT?ft5CMOSlHl»«;^*l-r5Z.i^^4. CM 

os@»»aat»»*6ft*jsfc<o-f >a-^b»t*o, c 

a*&ffMB1"*IKCffl^»6ft*. 

[0 14 3] C1CT07 (A) l3R1\hffi?J|tt, *H 

Jewess -cf^s Lfc cmos @»£a#£-fc-e-c*<dt 

[0 14 4] S:4S, 0 7 (A) (C^r U >^-> 1/-^ 

£*$j*-racMos[Ei»©y-r h«afi»i!9. 6 ^mi 

[0 14 5] Sfe. 0 7 (B) (I«#%i:UT->7hl^ 
5?^^lEl»O^JI*S-r. 0 7 (B) !Z^-r->7hU> 

^^0»ttK[ftfWliaMH z HR+MH zSJS<*># 

[0 14 6] U>^*->U-^lHl»©aiSSKatt9. 
19. 5 1M (&) ©CMOSEI»*SfiELfc'J>y^ 
-C-Ott*. *«<JE3-5V. 9 
a©U>y*->U-^T 300MHzUt±. 4 , C«00 M 
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h z &&%.&femRMume>tiTi3 o . mbxwiim 
co 147] jin6oiifaffi*ofHiiSTfP«^fcu 

>^*x iZit^X 2 0 ffiifi^ftfKS**** 4 Z. 
CO 1 4 8] BUt©«C. *SE9!£*]ELfcCMOSB 

.CO 14 9] S&K. ftWS*0.5 ^miStoTa 

»THi£fcl!rftMCfeiS;t3 •5KV«ff*?ft£fcW LTl^ 
* c t tt. i;=t £ T F TjWIT- r * t* 

c o 1 5 o ] &m * mmm 

tt) *HSUTlr»S. ^OSifcBj&fcfHSttfcW 

FTim&zft&£i£ina%<kmz&nx»zfr&^ 
a. 

CO 1 5 1] *»9J#5tt. *»WICJ:4TFT©BE 
CO 1 5 2] JMWfJCtt. »ftttff*<4SHKl/'f >«* 

co 1 5 3] et±sstJ6*t. *fe^icj;*»fitta 

(1) **'J7;WjM«iT* (*r'J7llioT) USSW 

(2) *-HJ7<a»ft*ffl*Jf*Xtt?**;^lSl (V 
CO 1 5 4] ftoT, ±JE2^©«jsK*5)lfc-r. ^S"T 



CO 1 5 5] £l±©8Mitt. *^Oft»*S!ATT?tt» 

£ t £?# 4 C £ rt?T-£ -5 ©Tttfc l^t^ 

CO 1 5 6] -ecDM^. *3S9J#5BJS?-t'*;W»£0 

CO 1 5 7] «^r*;W»*£tt. L*^fiWff©ffi 

T. JVs3-7.)\,-mk\Zft ?tiE.<D'£fc&jLtfVzrz U 

Co 1 5 8] -e-;:T*»w# 5 ottaftffoja 

SlIftELT. ?r*;Pfi*t).0l~2 tfmggOgft 
*^TFTI*4$lr>T«, ^r^^fiJcflWI^bTA* 

[0159] c©«a»isttffittjf 8 iss-mfci* 

Jfc£1'*£<fcT»ftT?£*£#*.5;f'l*. 08 (A) (I 
£V>T, 8 0 1 tt7-*flWt, 8 0 2 IS h' l/-f 
8 0 3tt?**;i^j£«ttT?»D, ?**;WBjfcflW8 
0 3 0tt:fiA^«C^F.««lffi«8 0 4»&£tt£. 
*£* fvZ-JV&fcWMS 0 3^. ^M%^®8 0 4^ 

7*^»-rs««£as. 

[0 16 0] £C1T0 8 (A) \ZjRtm&t* 01011 

sp^, hi o«i oo i-cssn*aa«[ffttH 

8 (A) <Z>TOfi4MJttft8 0 4 CfflS L. H 1 0 COiFttS 
^a&K£a»B8 (A) ©++U7Atg*T5a«8 

[0 16 1] ffi-3t, ?-ir*;WBfi!t««8 0 3rt(;Ktt 

snfc^«4ws«8 o 4&?v*)W5zmmHizmm 
thk >flissa©i2:*»»3 z®?kmzm\-$&tm& 

[0 16 2] Sfc. !28 (A) SA-.V T«bfceBf 
BS2:08 (B) \Zmt. 8 0 6 fJ^g^Sffi^-r-SS 
Sfc. 0 8 (A) *B-B" T«WLfcWiS 
0^0 8 (C) \Zmt. 

[0 16 3] 0 8 (C) Ki3ViTvpi,n(iT#&% 

a«8 0 4©**3lu. \M)a,m«+-r , J7d^id-r'50 
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«vpa ■**m#BO*-v U 7**&S)1 _ 5&igcT&5 d> * 
[0 16 4] fi£oT. *»9IlZJ:*TFT0j|«W>*J|l 

pa (wpiiiJl-mSTMtift) ^fUufe<TiJ 
[0 16 5] 

yFE= 1/ Cox (Aid/ AVg) • 1/ Vd • L/ W 
ddTCoxfiy-f hM<m&m> Aid, AVgtt**! 
^ft K V-i >WM I d t^'-f htffVg ©gfcg. v d 

[0 16 6] L^Lfc^b, *&Wfc?r*;HSVl5a* 

»TV»*. IPS. HBSragag<kOfc/h$^M#b*l 
T^-Si^XbtlS. 
[0 16 7] i£, ^FttttlflUft&BI 8 (A) ll^mS 

[0 16 8] </iFE) (ddTSSgj* 

^O+r'^Ottac.koTfts:***. 

[0 16 9] 
GRi] 

-1 

JX= (l//*l+1/jUi) 

[0170] ^o*iT*$nsatt. ^(wi^ki* 
» **. *^a©i»*3Wfc*£w§M»i«-M i ( i« 

lattice SSHfe-TS)- Oja!»i3«fcaCF«»«a©*»* 

SWfct&C^liI/i , ( jteimpurity Sr-f^fS) tf) 

«a&.fc u^Mti«[a«#^ $ n-B. 

[0 17 1] 
[«2] 

-5/2 -3/2 

/<i « (m*) T 

[0 17 2] 
I»3] 

-1/2 -1 3/2 

« (m*) NiT 

[0 17 3] ft bWiU:: 

mz£}-\z*m®tfwxa $ ftfcttjr?tt*tt«tta©8 

6, El 2 CSfllMW)**. fl«MC**MMWR*3 



[0 17 4] SIM<}Ctt»3C*t»T-f*>fl:l/ 
WFtt»0«*N j £11 0 fc < 0 Kifio'tf-S d t 

*r *®T±*oiwijt « jsib o & < # i cat-? 

[0 17 5] 13 8 (A) fc*V»T*«4MMt8 0 

4 * *; wfi*] wis £ ceb 3 nr t > * 

diteWrfc-S. £0«3ME«tt, HlOldRlxfcffl- 
[0 17 6] £0«!MEB£Lfc*fr. 7M4lj4U*8 0 

*LT++'J7ISlM!i^Fl6l*3SJgTSt«a(l$ns. CI 

o^ttt. *+U7Pi±©aKic s ts«a<!)«»*fi» 

[0 17 7] £&. fit±©«^*filEfrSi:iT?, ffl? 

5 1 £ig d r d t tf~si&T'$> st^oim \z&3< i-mr 

[0 17 8] flBfiOfcC h'K >fite!Si0l£a* 

o twwsij-r* d iT/t^^^-aiftsftHwr « d 
[0179] -y-yxu7->3;ph'#tt(7)f6i±«, **g/& 

[0 18 0] 0 8 (A) TtttrntiLtLldRfc. 
H CD £a6 s&m * AH Ctt i; 4 d i ;^t£Tft a-fr* 

[0 18 1] 

S=ln10-kT/q [1 +(Cd+Cit)/Cox] 



[0 18 2] »4C4»ir»T. k«*;ny7>sa. Ttt 
*Cit^r 0 {doJtg^:f5SOj£o*tt^> Ca =Cit = 
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to 1 8 3] fcfft. a4cssn5attsfflt»ta-r 
z>tz#><Dmm.-?&*) . TFTTttcwifijBKcttb'r 

lC60mV/decade &TwW£ffii&«8 6*1* 
CO 1 8 4] iC5T, **W^6if«Sn**«filtT 

CO 1 8 5] t£ 5 T. x*;MM*fi £v> 3 

CO 1 8 6] ^ttWWSPSfcttB-f 

CO 1 8 7] &±0«K. *«JS)t»S*W«B»TBII^-ri 

c o 1 8 8 ] cnjg^j 3 3 *3m®mmm\ i us u 

co 1 8 9] *h»icsi-is^h»i i 
■a* c i-esttgtp y wvmsL&z e> \zmm \z& 

(0 19 0] ifc. 700 ■CSjgASaijlMffiiC.fcoTSS 
C 0 1 9 1 ] mm 4 ] *SBS6«ITttS©!6«iJ 1 ICS L 

co 1 9 2] noi^»«anfcji!«<kaic»LT. nfli 

&#T*i:£j1*t**. £0*£. z.o>l8MS3m<m<i) 

M500A (f^lWCffiOO M000A) 0>«HTJ8j£T* 
[0 19 3] JKa6ftJ8tO*Ty-f Mfc»K*lfMiT*£ 



imm<Dfflgj:mmm<tT'Zz£jzftmtf3bz. fzfz 

[0 19 4] ±ElST3Bfi!t$ftfcJ!!B8ftRO± 
[0 19 5] £&. ±iSlg£&Jl7t^ «*C=y* 

[0 19 6] #HS£0lT«, *»9!*J£;JB 

LTf^SUitT F TSDRAM Dynamic RondomAccess 

Memory) ^itXSRAM (Static Rondom Access Memo 
ry ) \zj&fib1zmiZO»TtSLWtZ. UMHfcttH 1 3 

(0 1 9 7] DRAM»4E1fr*llHB*Hi(ftLT3> 

SnfcTFTCfcoTfMfiSftS. DRAMOlfl©* 

t U tJ^Mt F T i: J >f >*Offi^I 1 3 
(A) CST. 

CO 1 9 8] V-mi 3 0 \\ZZ.iT?< bim£5 
1 3 0 3TS'$ft-5TFTtJ#ffi:|#<§£ft 
■5. JIOttJgTtfy h»l 3 0 2fflfr 63 >T>1t 1 3 

S. BP'S. i©a>-r>-9-lcaSISnfc««f*TFTi: 

CO 19 9] DRAMWWfftttlfflGMtyfcW/fcT* 

[0 2 0 0] Sfc. TFTSflHTDRAMtMM 

[0 2 0 1] SHBlftflfJlS^iUTJBttcfitSfflVJfc 
SRAMOK^riai 3 (B) ICST. 4*. SllAfflX 
^B««)«ttfiTFTTft»rsSRAM»iS*t« 

[0 2 0 2] S R AMU 7 U -y 77 n -y 
»SE1i3R : fCffll'»fc^ : EUT»oT. 5K330Hi»fflO 
N-OFF»5HliOFF-ONC 2$3gttSllC»* U 



(16) 



#^¥10-135469 



[0 2 0 3] 1 3 0 5TS$tt-50te9-b*,iiT&>3. 
1 3 0 6 tehf •> bMX&Z. 1 3 0 7 liBffififcrJg/&$ 
ttS&ftSg^T&O, 1 3 0 8TS£ttS.£'3ft2ffi© 
h'7-rA'h^>v^^<i: 1 3 0 9T5££tt*J:5fc2» 
©7?i:XF7>^X*£TSRAMrim£$ft5. 

[0 2 0 4] GU©J:3fclllJ*T&*S R AM©«*« 
tt. Ki8ftftsj&«M6T. «JMtaW<i'XT-£^©«tf 
ii**«B» & d t fS. E X2b 3 . 

[0205] mmm 6 ) **m^jt(s. tmm i ©¥ 

«M«SlI*J;r«IIJfifJ2©CMOS@»*fflV»TlBI-« 

SB. EC3EjK£Bfcfi&<*3tfiS. 
[0 2 0 6] fc*S. D>?y?@»£tt. /liZME^ 

TO^y^HKttiWtttl CUfi-fSmx^ftifi. *3S 
W©TFTSfflV»*itTH-*S±^±TS;-fli:fl:'r 

[0 2 0 7] 3>hP-;m»tttyD-ty!J-|Hl 
SI, ^=EU®ai. ^Dy^B&IlK, A/D (D/A) 

HJS^J 5 > 6 l/fc S R A MtUS£-£ D R A MI1I»*^ 

[0 2 0 8] 3.0«t54*«lC*IBieiSTfflS-rs5!W 
*?ijffl-r*t. mfiS±C»*atLfcMOSFETCE* 
T Stttl *^TT -5 T F TT -3 T D v y ? fcffij&T 

[0 2 0 9] CUM^J 7 ] *H^lTiiH»J 1 1 Mft 
*«ifi©TFT£fra4T'50>J*^-r. KBCteHl 4* 

[0 2 10] ST. 1 £ffi«©Ig*l£TB 2 

(B) JCw-TRJS***. 0 2 (B) i:S-rtttS*fffc 

fflSfcffK 1000A©JPS©««ftHHSIMkDt&#*. 

;L©$<i£0 1 4 (A) 

[021 1] 014 (A) 1 0 1 tSSISg 

IS. 1 0 2 ttTJftBt. 1 1 0 teSttif . I 1 1 
^HIfflH)ltLTttttEr*«!«fld[)lTftS. 14 

0 ll*7)US:^A££/fcfr£r3»ftT^sy'f FS 
S. 1 4 0 2 «y< 14 0 1 £|gaHM: LTf# 6 

[0 2 12] uOttiTSttil 1 0C#LT- 



T. CO-f*>ftAlSC«tf3^fi«Hil«1 4 0 3. 1 
4 0 47J*12j&$tt3. 

[0 2 13] W-ft>®aA«7lfc6. s<ta 
*Kl 4 0 5* 0.5-1 ymWJP$iIfiM-r-5. fiSl^ 
ft«ME&CVD&. 75X7CVDS. X/ty*S© 

[0 2 14] C-3LT014 (B) ©tt|fe&«»6n*. 

014 (b) ©#»**# bttfce. &csfc3*Ki4 

a 1 4 0 1 ©fflsscowarr. i-3 L-castt&afcJi 
xnti^-f k^*— ;w 1 4 0 6 1 bxmmtz. 
[0215] c©es, tm<m 1 1 1 \vf4 h*a**v 

[0 2 1 6] 0 1 4 (C) CS-r«SlTfltPFtt*'f * 

A©K-XS«k9feHi&£LTJ3<. --©-ftfxftA© 
IS, +M A- 1 4 0 6 WiETraStSt 1 4 0 7. 1 

4 0 8 #>£Aa*fTfcfcft!&:^©T, **fi#H ^> 
©B£|-£fl:ttfcn. LfrU «ttlUS:««l 4 0 9, 
1 4 1 0tta6CB«S©T«»'f ^->*«ffiA$nsc 

[0 2 17] CU:©«K:2«l©'r:i->ftA*ftT. 7 
-X«K1 4 0 9, Hl/'f^Wl 4 1 OtScktfV-T. 
/ F H >«H««fc 0 fc*tt«»«©<£v 
J* (LDD««) 1 4 0 7, 1 4 0 8d«»JS!t$n*. * 
43, y^f h«M 14 0 1 ©ilT«7> K-:/fcflittT* 

0, ^*;wgiSI»«i 4 1 i<hfc*. 

[0 2 18] ei±©lS4»TH 14(C) ©«S^f 
bftfcb, 300 A©J9S©HSU^:V^^>Bt*fi!a)l 

C«t *flfflft«ia Sfrft 5 - i T V - X«« 1 4 0 9, F 

h>s«i 4 1 o©gffiir?3'>-> , j-y-'r h 1 4 1 

2. 14 1 3?:®J$-r5= (01 4 (D) ) 
[0 2 19] &43. ±ElStt^>K©W3"9K:^> 

[0220] ^11, jvnmeiftjai uut Lxwutmm 

K45000A©ffSi:j«BtU, V-^fll 4 1 5. Fl^ 

-f >t@l 4 I 6«BJ&T<5. d'3LT014 (D) II 

*"Ttiifi©TFTA^iT4. 
[0 2 2 1] **JE«iJ-C*-r«lifi©TFTtt. 7-7./ 
F t"f >ltS^^>-> U-y--T F 1 4 1 2 , 14 13* 

;fr LT7-7.. ' F U-f >**£8yaE-rs©Tfi*?fttf- 

[0 2 2 2] 8 ) *H»JT!ill^J 1 Sfc« 

»M^J7£gfc««i6©TFT£fPSrs«fcS-r. 
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[0223] st, %mm i tnm<DTM^m.xm i 
(b) cs-rw«*ss. fc^fb. *3a6#jT«:y-f h 

[0 2 2 4] H 1 5 (A) II*5HT. 1 0 1 f2Sg£ 

«. i o 2«Tm 1 1 o«gttg. 1 1 wmsz'r 

[0 2 2 5]&£. d©^T®ttHl l OCffLT- 

T. ClO-f*>ffiAlSK:«fcO^II«|ffi«l 5 0 2. I 
5 0 3jWBjfc;£ft*. (HI 5 (B) ) 
[0 2 2 6] *«*K*>0ftA!WI*7Lfc6. f£JjS0J 

0 4 agjatrs. 

[0 2 2 7] *-UT. +M K9*-;H 5 0 4*»J*L 

-f*>2EA*»T. 7-*««l 5 0 7. FW>I« 

1 5 0 8 , 4BJ&;Ft&<Ml1!Mt (L D DflW) l 5 0 5 . 
I 5 0 6. ?-**;WB/ftflWU 5 0 9jW&£3tt-5. 
[0 2 2 8] fcU®Ig*»TH l 5 (C) OttSS*«ff 

e>tlfc?>. 500 A0J?S0HSLftlri*>#;*:r>gl£ 

«c zzimsmttr &5 Jit-w-f hms 1 5 0 1 . 
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